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1020020078658 #^ 2003/5/30 

[-fi.*M] 

[.fi.su 

^7]^-&°l 17^o)} afli^fe ^rS.^±% i^Hfr Ti NH 3 

TiN -g-^H] TiN ^.3I^7>> 7> f^aj-s)^ #711; ^ ^-7l ^ 

^ ^S.^ -g*H- #nfl S <>l-g-*M #7] TiN Hj-Bjvg- ^7))* i 

£ 2d 
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al^li^r^ ^-^tiB^i ^iHi {Method for forming metal line of semiconductor 
device} 

£ la ^ H lb^ ^ 4^ «LE*fliM-^ ^Hfl^l ^IHH TiI 4 #-§- 

#4 NH 3 # o)-g-^l- TiN ^^-i: M-Ej-^ 

11 : ti}£^l7l^r 13 : ^<S^ 

15 : ^* 17 : TiN ^ 

19a, 19b, 19c : ^^^-^ A : .a..SLH.3U> 

3 #-§-§-^ ol-g.^^ ^HJ-*l^=r ^M^M: ^^^-(in-situ)^ ^*Hr tiV£^l4i^ 
^tiflA] ^^ofl gift %o]t\.. 
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<8> 71^2] wfl^^ #-§-5.i4HH #-§-5. 

<io> olei^ 7l^S] nfl*]^£- TiN $W Ti0 2 ^^1 t^^M 3l?l-^ 0 l uf 

^JE #€■ Hfl^d *fl-f ^7j) ^Cf. 

<ll> o]6|| ^o. sg y] ^2fl7l#Sl ^1«V ^^-i: Sfl^*>7l fl*H ^o. S>H , 

7l^ 0 Hl ^7l£X^ 17^H Sfl^fe ^^l^il- SLf-isHr Ti NH 3 
°l-§-*H TiN ^-^--S- §-*H TiN mv^s^^I te^l^7>7> ^-^-sl^r #741; ^ 

<13> # 7 ] ^3.31 ^7># #ufl^ ol-g-§>^ a o V 7 ] TiN Hj-^ofl ^.^^o. tg^gj. 

xr #7411- 5L^-*H 3-1- 

<14> (^Alofl) 
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^ 1020020078658 #^ 2003/5/30 

<16> JE la ^ H lb^r ^V£^]^>S1 ^tifl^ ^W?H1 &<>H, Til 4 

#-§-#4 NH 3 -g: o]-g-*> TiN H^l*}. 
<17> -S- ^ofl 4s til-c^^^o) ^yflA} 5. la^l -£^1^ ^V^BM, 

^ A ^f7lf(ll)^1 ^<2^(13)^: f^tb^ °1# Mi^ZLS^ ^ofl o^^- XS p> 
i3(nl£Al)l- oj-g.*}^ ^3 0.3. aflT^H ^*(15) (3^r, B3!*l)# ^tb*4. 
<is> ncf-g-, i lbofl wl-sq-^o], ^-71 se"1-(15)^- ^^^-(13)^H1 Til 4 

NH3I- ol-g-^ TiN ^(17)* f^W. oltrfl, ^£:5^r 150-300X^1 
0.1 -10 Torr°H=K , ^7) SLSLZL o)$]6\] 17 ^6\] ^ 

t~¥-£.s(F), <*^(C1), iL#(Br), o>i^(At)l- ^tt* 

<19> nelZL, ^-71 Til 4 ^- NH 3 ^-§: ^*Rr ALDCatomic layer 

deposit ion) *§ns. £*H-°3L ^<Q% ^ 33r°l, TiN ^Vw 0 Vx)ni- a§s§X\6\] s.^ 

<20> £tl 7l*fl 4 V ^S Til 4 ^ NH 3 ^-§-#^r ^H-S^H *J*M^ SE^b 

A^nv - o) 7 1#$HH -g-sflsH TiN w>^(17)^: ^ul, ^o,c^-^(hi)^ «hg-S.# 
M-7>ZL iodine) (A)b ^^Ml 

<2i> o}z]-sY 4^ofl tfl^fl aV-g-^o.^. 4^ 

<22> Ti I 4 + NH3 => TiN( s ) + HI (g ) + I (ad) 
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^1020020078658 2003/5/30 

<23> o} 7 H, TiN ^-ir ^€-71 Til 4 *r NH 3 ^-§-#^r Sh8-3.i4N 

^S. 9X^, ALDCatomic layer deposition) %t$\S. ^V^-^-S. ^ (sequent ial 
injection)^ ^rS. &t}. 

<24> £ 2a vfi*l £ 2d^r £ 4^ *}51*fl4i7r^ ^wfl^l ^^IH 5£°l*i, # 

nflofl o}^ ^Bj 71 >S-^ q-Bj-vfl S^olcf. 

<25> ^^V7> 4MN<H 5a^r TiN ^(17)$HH ^WS, 7]^S\ 3* 

^l^^HH iL^Tji -O-AVfV ^zKconformal deposition)^- J£<>1*1 a r ^Mr-¥- 
(bottom-up fill) ^BflS. afl€^^-7> ^^-g- 1- ^ 5M. 

<26> £ 2a°11 «>^°1, 71^1 TiN^(17)^ K^} € 

*}(A)7> ^^rf. 

<27> ZLCf^-, £ 2b°fl Wr^T^l, TiN ^(17)£] ^ v 4^°l ^Mr 

#^-.2.^1^ oHl£i-1HB Cu ul^Bel^lW^^ (hexafluoacethyl acetonate) Cu 
(vinyltri methyl -silane) «>-§-l-^- ^l-g-^H ^^(193)^: f^^r. °H , -#7] 
^s1«V5i-(19a)^ ^3*1^1 (copper precursor)^. oMl^iH 
B Cu yl^Bs^^l^^^ (hexafluoacethyl acetonate) Cu (vinyltri methyl -silane) 
-§-#°l2Hl, Cu(hfac)2, (hfac)Cu(COD), (hfac)(Cu)(ATMS)f^H ^ 9X 

A. 

<28> s$7} ^^MVH]-o) ^^j-^^o. 150 ~300°C , ^^^r 0.1-10 Torr°m-. 
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£*| # ^ ^*M?HI cflisfl <^*V 7>X]J1 3flEH^ w>^3}- t^olH 

£ 544- 

<ao> ncf^-, £ 2 C ofl H>^ol, ^E^aj-S] f^^THl*^ ^em^(19a)£r $\ 

^ v}^*.^)*] 4^. Jf£-j±4 c] ^jes °M, <#7) ^^^(19b) 

<31> °1<*H, J= 2d^l Hl-^o], ^^o] ppqtq- ^^ofl^ sflBjo] 

^SAj ^ AJ^£ 7 } ^-^§1 ^#3" S7]^7^1^ 7^ £ 

o>^14. sflH^r «>^-^ *flfi (bottom-up filDHH.2.3. ^r^l *l|$|*l3I sfl^ 

°1 *}eHfe 2.0^ ^o) u-^cf. 

<32> f^M 0 ^ ^wVnKg. aflEiX^ofl f^ES ^^ofl m-B} 

S^iflJfoJ * yj-i+o} K^^r #7fl ^Cf. ZL&m, ^^«V^6fl * 

^7] EL^SH ^f-ofl ccj-^ ^ 

<33> ^1»1-(15)^ g 4^2] ^#-8: #(15)^1 7>^1 7l<5HM £-°<H 

<34> 4-^, Wf^-o] ^#^1 ^^oflA^ #^-§rJ±4 3. ELS 

«>^-^ ^JE^ ^^a.^ 3 HH]-^ ^ES. ^7>^-Cf. 
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^A4o| avnvo) ^ ^ 0 J^^^£°fl HWfecfl °}t^7} -B-A>^ ^aj- 

(conformal deposit ionHH w>^--^-«- nfl ^ (bottom-up fill) ^^flS w}-^ *}$o] Q 

<36> oj^^^ «VnVo] ^£ 7 > -£-.£*}.o] ofl ^-A>^ £i 

5^ -S.^.= (A)7> «>SHM #2}^ ^5]^^(19b)^ X^^H 

<37> S. 2(HH<2} ^-O), Tfl^iSfH ^rt-cflA^Bl ^^^(190)^1 ^ S.^ ^ 

<39> \flJjL 7 > ^ ^-^7> € i 2 C °lH^ ^T^H £ 2d°lH 

2) #7fl 3^-S. ^^nf. #7fl 3*1] #7fl (5L 2c %^HH ^^S^ 
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^3, 7l^S] 37fl ^ Al^^fl HKV^l^ tiV-l-S., ^-§-5., ti> 

-g-sL)# SfM-Sj ^«BlAlieflO. S ^^^71 TiN ^^^7l ^ #-g-!- 

3. Til^ NH 3 ^r ^-g-^^o.^, H>-g-Al ^-^s]^ _s. on (adsorbed iodine) ^* r » 

H's^i" (hexaf luoacethyl acetonate) Cu (vinyltri methyl -si lane) ^-§"!"§- °l-§-^r°} 
<42> ^HH^ofl^ tifl^^-^ol ol^^7l nfl^l 711^^ 

<43> c^l, ^ ^^(seed)^^^l£ TiN %£«o v *l §«r^ iH^Si^ ^e]^ 
<44> *V3j, -g. 4>^*v vi}^^ ^ahhi tb^si^l , ^^$H1 

^ 7>^1 *}5}^ ¥^€"*1 ^ ^X\7\ 7}^ 74^14. 
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1] 

^KE^^H S^Rr Ti S^l^ NH 3 «>-§-#^: °}-%-*\^ TiN ^ v 

a o >71 *aV^ ^^S. ^nflS <>1 Aj- 7 | TiN ^Bl^-i" ^ ^} 

2] 

"HlSvilolE cu wl^BEMli^^ (hexaf luoacethyl acetonate) Cu (vinyltri methyl 
-si lane) Cu(hfac)2, (hfac)Cu(COD) , (hfacXCuXATMS^H 

I^^S" 3] 

^ll^l 91°]*}, SEn^sflEi n^l^^Hl 3-§-*Kr ^ 

4] 

[^^8- 5] 
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6] 

*Hl^l 91°]*], -*7l ^-S^l^li-ir 17^H «fl^H, Ir^^S^r ^ 

c (I) ol^^l #^2(F), <*i(Cl), til- (Br), ^i^(At)* i^Rr 3* 

7] 

^1^1 ^7] ^B]a1-5i- ^a)£] ^£-J^r 100-300 °C^JL, ^ 

^^-8: 0.1-10 Torr^l ^ H^^r ^JE^d^l-S] ^HflA} ^« 0 V^. 
8] 

-*I|11H 91°]*\, ^7) Ti 5f-t#4 nh 3 <>) ^<Q-& ^-Alofl ^<a^>fe ^Eflsf ALDCatomic 
layer deposit ion) ^Efls ^^Kr ^-§- ^-^ o.^^ HV£a)l^* r S] ^wfl 

'id ^^ y o v ^. 
9] 

*H;M-S] ^tifl# 
[3^*8" 10] 

^11%H1 Aj. 7 l Ti Til 4 l- £^>^, "grS-$\Q^ SL^LEL°} ^ 



14-11 



1020020078658 #^ 2003/5/30 

11] 



14-12 



1020020078658 



2003/5/30 




IS. lb] 




[£. 2a] 
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IS. 2b] 



A 




11 



IS. 2d] 



A 
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